Evolution by polyploidy and gene regulation in Anura.
The evolution of the metazoa has been characterized by gene redundancy, generated by polyploidy, tandem duplication and retrotransposition. Polyploidy can be detected by looking for duplicated chromosomes or segments of orthologous chromosomes in post-polyploid animals. It has been proposed that the evolutionary role of polyploidy is to provide extra-copies of genes, whose subsequent alteration leads to new functions, increased biological complexity, and, ultimately, speciation. We review the theory of evolution by genome duplication, basing our arguments on findings from autopolyploid anurans and fish, undergoing post-polyploidy diploidization. We conclude that: 1) the high genetic variability of autotetraploid anurans is a result of tetrasomic expression, based on studies of isozymes and other proteins. 2) Epigenetic mechanisms mediate the reduced expression or silencing of redundant copies of genes in the regulation of gene expression of these tetraploids. This conclusion is based on data concerning ribosomal and hemoglobin gene activity. 3) Duplication of the genome may have occurred more than once in the phylogeny of the anurans, as exemplified by 4n and 8n Leptodactylidae species.